INVESTIGATION CONCLUSION
ANOMALOUS SOIL SAMPLES

AT HUNTERS POINT NAVAL SHIPYARD
REVISION 1

April 2014

HUNTERS POINT NAVAL SHIPYARD
SAN FRANCISCO, CALIFORNIA

TETRATECH £C INC.
1230 Columbia Street, Suite 750
San Diego, California 92101-8536

ED_004747_00022060-00001



listed in the spreadsheet show anomalous soil sample results. Some survey units are listed for
comparison of soil sample results for other survey units in the same general area.

The review of the data showed a pattern of consecutive samples with uncharacteristically low
K-40, Ra-226, and progeny concentrations in 12 survey units at 3 additional sites in the Parcel C
and E areas. In many of these areas, previous systematic samples collected in the same vicinity
did not show the same low K-40 concentration. As these anomalies are consistent with the K-40
sample concentrations as evidenced in B517 SU-002, the scope of the investigation was
expanded to cover other survey units.

October 24 through November 28, 2012
Additional Systematic Sampling

From October 24 through November 28, the HPNS team took action to collect systematic
samples in these areas to determine if the radionuclide signature of low K-40, Ra-226, and
progeny could be replicated. An additional surveillance was conducted by Greg Joyce on
October 24, 2012, for B517 SU-002. The surveillance report is contained in Attachment §. A
listing of survey units that warranted further investigation is provided as Table 2. Soil sample
survey maps for the former Building 517 Site, Building 707 Triangle Area (707 Area), Shack
79/80, and North Pier are included in Attachment 3.

TABLE 2
SURVEY UNITS RECOMMENDED FOR RESAMPLING

517 2 123-158 10-Apr-12 Jeff Rolfe
707 9 59-78 08-Jun-11 Jeff Rolfe
707 16 57-86 07-Jun-11 Jeff Rolfe
707 17 64-83 08-Jun-11 Jeff Rolfe
707 22 81-100 12-Aug-12 Anthony Smith
707 23 5-24 31-Jul-12 Jeff Rolfe
North Pier 1 28-47 31-May-12 Ray Roberson
North Pier 7 30-49 04-Jun-12 Justin Hubbard
North Pier 8 32-51 31-May-12 Ray Roberson
North Pier 10 27-46 31-May-12 Ray Roberson
North Pier 11 27-46 31-May-12 Ray Roberson
79/80 2 3, 5-6, 8-22 04-Apr-12 Jeff Rolfe

Additional Systematic Sampling Results

Results, including calculation of the mean, median, and standard deviation values for the
complete systematic sample data sets, are contained in the spreadsheets of Attachment 3. The
systematic sample results collected as a result of this investigation are substantially more
elevated than the anomalous set of systematics, suggesting that the anomalous set of systematic
samples is not representative of its respective survey unit.

For example, in the set of final systematic samples from B517 SU-002 that led to this
investigation, the mean, median, and standard deviation for K-40 concentrations were
approximately 1.78 pCi/g, 1.75 pCi/g, and 0.6 pCi/g, respectively. The set of systematic samples
collected as part of this investigation on October 24, 2012, produced results for K-40
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November 7, 2012
Inspection of Sites with Anomalous Data

On November 7, 2012, Erik Abkemeier and Greg Joyce accompanied Construction Manager
Dennis McWade and Radiation Safety Officer Representative Adam Berry to inspect B517
SU-002, various import fill piles, the North Pier, and the 707 Site.

Examination of Soil Surfaces at Former Building 517 Site, Survey Unit 2

A visual inspection of the surface soils at B517 SU-002 showed that there appears to be a
number of different soil types throughout the surface area, of which little appears to match the
gray soil from the anomalous set of systematic samples. Additionally, the four potholes
contained materials in a variety of colors, but the depths were not consistent. Therefore,
collecting an entire set of 36 systematic samples in a contiguous soil stratum at depth, by
accident, seemed unlikely.

Examination of Import Fill Piles

The same individuals visited the site of several import fill piles to look for soil that appeared
similar to the soil of the anomalous B517 SU-002 samples. Soil samples collected for gamma
spectroscopy analysis from the import fill piles did not have any results similar to the anomalous
sample results.

Examination of North Pier

The North Pier had been covered by crushed asphalt at the conclusion of remediation several
months earlier; however, it was evident where samples had been collected as part of the
investigative process. A test pit was dug to a depth of 3 feet bgs. The soil beneath the asphalt was
a mixture of rocks, gravel, and clays, and was not consistent throughout the area. Results from the
test pit on the North Pier are shown in the following Table 4, and sampling locations are shown on
Figure 3. Photographs are provided in Attachment 10. No results at any depth were comparable to
the anomalous soil samples with low concentrations of K-40, Ra-226, and progeny.

TABLE 4
NORTH PIER TEST PIT SAMPLES COLLECTED TO A DEPTH OF 3 FEET

| 07A-SB04-002 13.73 0.5723 0 0.5101 0.4946

02ANPR-1100 6.796 0.3756 -0.01209 0.0923 0.2235
02ANPR-1101 9.391 0.3323 -0.008652 0.2755 0.4686
02ANPR-1102 9.294 0.4989 -0.006876 0.4131 0.3777
02ANPR-1103 6.227 0.3655 -0.0004954 0.09775 0.1739
02ANPR-1104 8.076 0.3324 0 0.3696 0.2369
02ANPR-1105 8.011 0.1466 0 0.3387 0.3623
02ANPR-1106 10.64 0.5653 -0.006999 0.3513 0.4925
02ANPR-1107 10.51 0.4341 0.007666 0.3817 0.5214
O02ANPR-1108 17.77 1.359 0.01339 0.4399 0.5899
02ANPR-1109 6.758 -0.1163 -0.004885 0.1066 0.2448
02ANPR-1110 7.906 0.4756 0.004713 0.143 0.2897
02ANPR-1111 7.847 0.5883 0.001557 0.3008 0.3195
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FIGURE 3
NORTH PIER SAMPLE LOCATIONS
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Joseph Cunningham were listed on the chain-of-custody forms but were not available for
interviews because they had left the HPNS project before the investigation began.

The homogeneity of the soil sample results and visual characteristics indicate that the soil
samples may have been collected from one homogeneous soil type, possibly from a small area.
The soil referred to as the “road base” in the Survey Unit 22/23 areas of the Site 707 may be a
source of the material, as its radionuclide signature is similar to that of the soil from the
“anomalous” samples, and the grayish color is similar. Sample results collected from drill
cuttings from another contractor and stored in Buildings 253/211 show similar “low K-40”
results as discussed previously. This may have also served as the source of the “low K-40" soil.
Additionally, in the case of sample collection at the North Pier, soil samples were collected from
four survey units at the North Pier and one other survey unit all in one day according to the
chain-of-custody forms. This quantity of sample collection performed in one day is unrealistic
based on interviews with members of the sampling team. The sample collection rate of one to
two survey units per day appears to be corroborated by the sample collection rate performed for
this investigation.

The motivation for collecting soil samples in areas outside the assigned survey units is unclear.
The radioanalytical and physical evidence contradicts the oral testimony provided by members
listed on the sampling section of the chain-of-custody forms. Note that multiple survey units in
the Site 707 area were remediated primarily as a result of Cs-137 concentrations exceeding the
release criterion. The five survey units within the North Pier that showed anomalous results
provided a basis for an FSS report to radiologically release the North Pier.

It is counterintuitive for RCTs and HPNS supervisors to want to complete the release of an area
rapidly, as this may shorten the length of employment. On the other hand, if the RCT and/or
supervisors believed that rapidly finishing survey units would result in future work awards from
the Navy at HPNS, or if they wanted to collect samples from an area that did not require
significant manual effort, such as the uses of picks and chipper hammers, some motivation to
sample in an area outside a survey unit may exist. It is not believed that the anomalous soil
samples were a result of sabotage, as the soil sample results all yielded radionuclide of concern
concentrations well below any respective release criterion.

To maximize the Navy’s confidence in the overall quality of data provided in the future, and to
minimize the likelihood of accidental and/or purposeful inappropriate soil sampling to the
maximum extent possible in the future, TtEC developed corrective actions to strengthen the
quality of all aspects of the soil sample collection and quality control review process. For
example, one corrective action focused on retraining the field teams in proper sample collection
procedures including proper use and documentation of chain-of-custody forms. As another
example, to send a message to all workers that any apparent deviation from sampling protocol
will not be tolerated, TtEC proactively removed the three remaining RCTs who had signed the
majority of the chains of custody for the identified unacceptable soil samples from any TtEC
projects, and severely disciplined the two health physics supervisors responsible for supervising
the RTCs. As a third example, to provide increased soil sample collection quality across the
entire process, TtEC significantly increased the number of quality control surveillances by the
Project QC Manager or another authorized independent party during the final systematic soil
sample collection process. In addition to close personal scrutiny by health physics professionals,
TtEC also uses Microsoft Excel conditional formatting in soil sample result spreadsheets to
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